90                  EFFECTS OF EXPOSURE TO LOW LEVELS OF IONIZING RADIATION

with complex etiologies. Cancer and heart disease are listed separately in
Table 2-1, and the lifetime prevalence figures are approximations in round
numbers for the prevalence of all varieties of the diseases. By enumerating
heart disease in Table 2-1, the committee makes no implication that radia-
tion can induce heart disease in exposed individuals. The effect of radiation
on this and other diseases with complex etiologies (with the exception of
cancer) is through new mutations that may increase the susceptibilities of
their carriers to the onset of the diseases. From a genetic point of view, the
mutational component of diseases with complex etiologies results from a
number of genes, usually with small individual effects, that in combination
determine susceptibility to environmental factors causing the disease. In
the case of heart disease, for example, these environmental factors include
diet and tobacco smoking. Any individual mutation is extremely unlikely
to tip the balance between a person's health and disease. Rather, each
new mutation is an additional genetic risk factor that combines with other
genetic and relevant environmental risk factors. For the individual, a new
mutation may contribute a marginally insignificant amount to the overall
risk, but for the population, the small individual effects are cumulative and
may become very significant.

For diseases with complex etiologies, the lifetime prevalences sum
to greater than 100%, which means that few individuals escape them
completely, and many suffer from more than one. Since the prevalence
is one component of the risk estimate (Equation 2-1), this factor is very
large. However, the prevalence factor is offset in part by an unknown,
but presumably low, mutational component. Unfortunately, the mutational
component is not known even to its order of magnitude, and for this
reason, as well as other complexities enumerated in the preceding section
on congenital abnormalities, the committee has not estimated risks for this
category of traits. While the risks could be negligible, they could also be
as large or larger than all the other entries in Table 2-1 combined.

BACKGROUND DATA FROM HUMANS

Three key sets of background data for humans concern the genetic
burden resulting from spontaneous mutation, the rate of spontaneous mu-
tation, and the data from survivors of the bombings of Hiroshima and
Nagasaki. These are briefly reviewed below.

The Spontaneous Genetic Burden

Table 2-5 shows estimates of spontaneous frequencies of genetic disor-
ders. The estimates used by the BEIR V Committee are also summarized.
The categories of disorders are autosomal dominant, X chromosome-linked